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The breakdown of passive films, resulting in enhanced attack on the
substrate, is also an area requiring considerable theoretical and
experimental investigation.  For example, while it is well accepted that
chloride ions are effective in breaking down passive films, it is not
known whether or not the aggressive ions actually penetrate the film
structure.   Also, recent work has shown that breakdown and repassivation
can be regarded as stochastic and Markovian in nature, but the
distribution functions that various systems follow have not been
determined.   The roles of minor alloying elements in modifying the
susceptibility of a passive film to breakdown are also an area of
research that needs close attention, since new alloys are required for
the economic exploitation of new energy sources (e.g., deep, sour oil
and gas wells) and chemical processes.

Electrocatalysis

The electrode surface serves the role of a catalyst for the charge
transfer process and often also for coupled preceding or following
chemical processes.   Unfortunately, electrocatalytic processes for the
most part are not well understood.   Of critical importance is the
structure of the electrochemical interface, particularly with adsorption
of various species.   The limited structural information concerning such
interfaces is a serious deterrent of the development of electrocatalysis
as a precise science (see the later section in this chapter on "Surface
Reactions").

Creation and Destruction of Surfaces

The creation and destruction of charged interfaces between ionic,
electronic, and dielectric materials is a central problem where electro-
chemical principles should be brought to bear.  Phenomena embraced in
this area include deposition and dissolution, growth of dendrites,
bubble evolution, wetting, sintering of ionic solids and ceramic
powders, and phase stability.

There is no fundamental theory for electrocrystallization, in part
because of the complexity of the process of lattice formation in the
presence of solvent, surfactants, and ionic solutes.  For example, the
growth of zinc dendrites is little understood, although it represents a
significant limitation to the performance of zinc-containing battery
systems.   Investigations at the atomic level in parallel with studies on
nonelectrochemical crystallization would be rewarding,

Interfacial properties are often dictated by the presence and nature
of small amounts of active materials.  The recent availability of
ultraclean materials for the semiconductor industry should promote